Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.004 Å; R factor = 0.054; wR factor = 0.121; data-to-parameter ratio = 18.4.
Related literature
For the previous determination of this structure, see: Cameron et al. (1978) Table 1 Hydrogen-bond geometry (Å , ). Data collection: COLLECT (Hooft, 1998) and DENZO (Otwinowski & Minor, 1997); cell refinement: COLLECT and DENZO; data reduction: COLLECT and DENZO; program(s) used to solve structure: SIR92 (Altomare et al., 1994); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: SHELXL97.
D-HÁ
by Cameron et al. (1978) using 2595 independent reflections significantly above the background with Cu Kα radiation; R = 0.0933. The unit-cell length c and density were respectively reported as 25.26 (3) Å and 1.255 g cm -3
.
Here, we report on the low temperature X-ray determination of the title compound ( Fig. 1 ) at 150 K using Mo Kα radiation, with some improved precision. The unit-cell length c (of 13.8401 (8) Å) and density (of 1.309 g cm -3
) in this structure are very different from the previously reported values.
In the title compound, two (C 6 H 4 (2-CH 3 )NH) 2 P(O) moieties are bridged via an oxygen atom (P1-O1-P2 angle = 133.31 (11)°); the P1-O1 and P2-O1 bond lengths of 1.6014 (16) and 1.6017 (16) Å are standard for the P-O-P moiety (Pourayoubi et al., 2010) . The P atoms adopt a slightly distorted tetrahedral environment. The bond angles around the P atoms are in the range of 101.05 (9)° to 116.62 (11)° for P1 and 100.12 (10)° to 117.97 (11)° for P2.
The P1-O2 and P2-O3 bond lengths (1.4681 (17) and 1.4736 (17) Å) and the P-N bond lengths An intramolecular N-H···OP hydrogen bond (N···O = 2.906 (2) Å) is found between the oxygen atom of the P2 phosphoryl group and the N-H hydrogen atom of one of the amide moieties linked to the P1 atom. In the crystal structure, molecules are linked via N-H···OP hydrogen bonds (Fig. 2) into extended chains parallel to the c axis (N···O = 2.814 (2) & 2.926 (2) Å).
Experimental
To a solution of (11.42 mmol) phosphoryl chloride in chloroform (10 ml), a solution of o-toluidine (68.52 mmol) in chloroform (10 ml) was added dropwise at 268 K. After 4 h, the solvent was removed in vacuum. Single crystals were obtained from a mixture of chloroform/n-heptane after slow evaporation at room temperature. 3413.2, 3300.4, 3188.5, 2927.3, 2854.8, 2358.8, 1675.8, 1599.4, 1496.1, 1402.5, 1226.5, 1111.8, 980.2, 844.9, 750.9. supplementary materials sup-2
Refinement
All the H atoms were discernible in the difference electron density map. However, all the H atoms were positioned geometrically and refined as riding on their parent C or N atoms, with N-H = 0.86 Å, C-H = 0.98 Å for methyl, C-H = 0.93 Å for aromatic hydrogen atoms, U(H) = 1.2U eq (C/N) for the amine and U(H) = 1.5U eq (C) for methyl H atoms, respectively.
Figures Fig. 1 . Molecular structure and atom labeling scheme for title compound with displacement ellipsoids at the 50% probability level. 
N-{[bis(2-methylanilino)phosphoryloxy](2-methylanilino)phosphoryl]}-2-methylaniline
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